mean maximum blood flow velocities (P < 0.01) and a larger blood flow volume than the 41 musculophrenic vein (P < 0.01).
Introduction

46
The milk vein (subcutaneous abdominal vein) of dairy cattle is well suited for ultrasonographic 47 examination because it is superficial, large, and does not need to be raised. In addition to scientific 48 value, the vein has considerable clinical importance. Inflammatory changes such as thrombophlebitis, 49 periphlebitis and cellulitis are not uncommon after injections or infusions into the vein or after 50 injuries, and congestion of the milk vein may occur in association with right-sided cardiac 51 insufficiency. The same applies to the musculophrenic vein, albeit to a much lesser degree. The 52 3 musculophrenic vein was of minor clinical significance before the era of abdominal ultrasonography, 53 when it was studied in association with the reticulum in cattle (Braun and Götz, 1994) . The left and 54 right musculophrenic veins carry blood from the costal parts of the diaphragm to the internal thoracic 55 veins and to the right chamber of the heart via the cranial vena cava. During ultrasonographic 56 examination of the reticulum, the left musculophrenic vein is usually seen as a prominent vessel in 57 longitudinal section. It appears as a hypoechoic structure in the diaphragm a few centimetres from the 58 surface of the skin. (Braun and Götz, 1994; Braun, 2009 starting on day -9 were used. The examinations were carried out in standing, non-sedated animals 88 between 08.00 and 10.00 hours except on day 0 when they occurred 3 h after calving. 
B-mode and Doppler sonographic examinations
100
The procedure for B-mode and Doppler sonography has been described in detail elsewhere and day 60, which was followed by a plateau and then a mild increase toward the end of the study 145 ( Fig. 1) . The maximum and minimum mean weights of 717.9 ± 21.3 kg and 595.6 ± 15.1 kg were 146 recorded before calving and at day 60, respectively. The lactation curve peaked at 29.02 ± 2.5 litres 147 on day 8 and then decreased steadily to a minimum of 9.90 ± 6.1 litres on day 300 (Fig. 2) . gland to increased milk production has also been described in goats (Nielsen et al., 1990) . Doppler 232 10 ultrasonography of the milk vein showed that goats with high daily production (3.6 litres) had higher 233 blood flow volumes than goats with lower production (1.9 litres), but the increase was not 234 proportional to the increased production. However, these studies were conducted during lactation and 235 did not include the peripartal period in goats. To our knowledge, there have been no studies 236 describing mammary blood flow during the peripartal period. In an older study using the antipyrin-237 absorption method, an increase in mammary blood flow after calving was observed in cows, but the 238 increase was not discussed in relation to milk yield (Kjaersgaard, 1968) .
Comparison of blood flow variables of the milk vein and musculophrenic vein (
Correlations between measured variables and body weight and milk yield
239
In a recent colour Doppler ultrasonographic study of the musculophrenic vein in lactating and 240 dry cows, the mean maximum blood flow velocity was significantly higher in lactating cows than in 241 dry cows (Braun and Forster, 2012) . This was in contrast to the present study, in which lactation did 
